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(54) HIGHLY UNSATURATED FATTY ACID AND 

PRODUCTION OF LIPID CONTAINING THE ACID 

(57) Abstract: 

PURPOSE: To produce a highly unsaturated fatty acid 
and a lipid containing the acid in high efficiency by 
using a microbial strain belonging to the subgenus 
Mortierella, genus Mortierella. 

CONSTITUTION: A highly unsatur ated fatty acid and_a 
lipid containing the acid are produced by the aerobic 



culture of a microbial strain belonging to the subgenus^ 
' j/lortierella, genus IvTortiefelia i n a liquid medium^. In 
the above process, the dissolved oxygen concentration in 
the culture liquid is maintained to 5-28ppm. The 
production of the highly unsaturated fatty acid is 
increased to about 1.2-1.8 times by the use of the 
oxygen-feeding condition of the present invention 
compared with conventional fermentation condition. 

COPYRIGHT: (C)1994,JPO&Japio 



(WBttMSifr/r (J P) 02) £t H0 45 fft ^ $R (A) 



^FF6- 153970 

C43)^iiB %E 6 ^(1994) 6 B 3 B 



(5i)inta 5 imm^ rmwm*% f i ftffi^s^ 

C 1 2 P 7/64 9282-4B 

// CC 1 2P 7/64 

C 1 2R 1:645) 



&Mt# IS3fcSW>&4(£ 7 JO 



(2i)assi#-^ 


#St¥4-305523 


(71)iMA 


000001904 












(22)fcblBB 


5 FfiK4¥Cl992)llHl6B 






*mm±mfcimn£m& 2T@ i #40^ 






(72)1 


mm 












*BEJfif*IEm*SE3£8|Ba- 1 - 5 - 1 - 










205 






(72)# 


mm 












±mmmmm^m 2 -13-22 * > h »j - 
















(72)2 


mm 












^^f^^m^f^ 3-4-6 






(74)f^mA 















(57) 

[g^j] ^yvx-j'^l^^ ( Mort ierel la ) 
^OD^vV-z- x!^7 ( Mort ierel la ) fgJSi- 

[WJSJc] ^l/7^xl/7 ( Mort ierel la ) 
I©^;U7-^xl/7 ( Mort ierel la ) SlUi^ 

Jgil^*<^#B«$ft&§:5'-2 8ppni {'«H~£ 
~1. S^i-it^^o 



1 

[ft 1 ] ^/VT ^i^Uy ( Mo r t i e r e 1 1 
_a_) Wh<D=ejV^- ^ xl/7 ( Mortierella ) 3£ 

m^m^%u^*m&&wxm%^Lx. mm^f 
^x, i^mm^(Dm^mm^^5^2 sppm fn^-r 

TOi-«rrsr i^sir-t-s, tmmitzm^mBi 

[If ^4] ±§#^4'c0^^^^5-2 Oppm 

[^copM^tfc^] 
[0 0 0 1] 

[^±C0flJffi^] ^A^^L-y ( Mo 

r t i e r e 1 1 a ) J^CD^yWM xL/7 (M o r t i 
e r e 1 la ) ffi«f-JRr£3Sfe£^£WB LfcS&Bftfci- 
±5, co- 3^^o>- 6^, a>- 9^cOiii^££fnjm 

[0 0 0 2] ^^It'&S^yUr ^ x U7lif 

i-S co - 6 & P u F A^m^ir 5 r i: tegElc£n <b;TbX 
-5 (4#I^Bg 6 3-0 4 4 8 9 1, 4#^¥ 1 -2 4 3 9 9 
2) 0 X, ^r-fxU7JSt^ffl^T, 
-f tt-i 9<»-3^PUFA-e*>5x>f3t^ 
Ji^Sfe (WTEPAtt?.) ^S^£^3r £:t>£fl<bixX 
l>£ (^HI0S6 3-14697) 0 £ PdJ^/V^W xi/ 
7JR»£^©^£^£^-C* ?-Kg£#cDa>-9 
^ P U F A ^rtSig-r S r^DGLA ^rMafe-T £ r i ^ 
jt^m^HXl^ (#m^3 -2 5 1 9 6 6, 3 
- 2 5 1 9 6 4) o 

[0 0 0 3] -tt^£Dfli^^|^0^^]^^^tL6^ 

(J^TDOitS) t±PUF A^MfcttSMftH^- 
£%*:<btL£ 0 ^gia§PUFA4iCWDO 
cD^fCo^Xte, 2 — 3ppm Oit^E^Jte^DO(7?^ia 
rtT*^^ixfc^^foS^ (Appl. Microbiol. Biote 
chnol., 3 7, 1 8 (1 9 92)), ^JETXcOigS^^ii^C L 
fc!^©^PDO!^^fl, ^fc(«HSrS£x.5«v^D 
0&#Tfc if X<^#C® i- i^PUF A^i^ol^XP 



(2) ^¥6- 1 5 3 9 7 0 

2 

[0 0 0 4] — Jj. ^l/f^xl/7lroi5^I^ 

ffl^-c, mb&WK$m£m*nt£$m&. a* mux 

co^FJ^^nS (Biotechnol. Bioeng.,17, 960 (1 99 

1\ n con t zi^^iro^ ^-yi^7 y ^ Mte 
Tco— E£#oX^5 (J. Ferment. Techno I. , 56, 37 4 
/0 (1 9 7 8), Biotechnol. Bioeng.,35, 101 1 (1 990)) o 

[0 0 0 5] croi 9^^S(^LT^W^+^ 
f-frfcs^i: LX, i&^ftco^tfcefc&cDf*^ (Biotec 
hnol. Lett., J_4, 491 (1992), Appl. Microbiol. Biote 
chnol., H 32 (1 992), Appl. Microbiol. Biotechno 
1.,37, 3 7 (1 99 2), Biotechnol. Bioeng., 3 2, 835 (1 9 
88)) tj:¥&!££tiX\,^Z>'t>K 

mx-foZo 

[0 0 0 6] 

v mMffl£Mn i- i^PUFA tDOw &m 

$^ARA, DGLA^Cfeit5PUFA$fc« 
[0 0 0 7] 

^•^■rSfc*, DOi l^tnPUF Aco^Smir 

^^^tPUFA^Iitt?)i^ fffi^^B#{-, 
^«^fp£OD0^5-2 8ppm iz.M&'tfrtf. Etih&X 

[0 0 0 8] 

[^ftj&tfclE] ?MM(-£5^X, ^V^-Y^U^cD 

^;l,T^xl/7«^lf6f^TfoH[l "T-<X^ 

^ ( M o r t i e r e 1 1 a elongata ) , ^ 
^7^x1/7 *x#^7 ( Mo r t i e r e 1 la 
ex i g u a ) , ^7^x1^7 * t^o7-f7 ( M o 
r t i e r e 1 1 a hygrophi la ) , ^fVy' 
4 ^l\s=7 •7/V}?-f' ( Mo r t i e r e 1 la a 1 p 
i n a ) %£<DM&mfZ>ZbftX^Z> 0 
[0 0 0 9] $ bf-Wfcftll-te, ^7-fxl/ 7 • 
ZsjJ# ( Mort ierel laelongata ) I 
FO8 5 7 0, ^;v"r ^ • m^f-i^T ( Mort 

50 ierel la ex i g u a ) I F O 8 5 7 1 , ^/U 
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(3) 



^#i¥6- 1 5 3 9 7 0 



f-f xl/7 * t vy 4 y ( Mortierel la 
hygrophi la ) IF0594 1, ^r^xu 
y * T ;V\?-f~ ( Mort ierel la a 1 p i n 

_a_) I F08 5 6 8^S^W^;i:^^, Zti 

* ^ n 1/335* ( Mort ierel la e 1 
o n R a t a ) SAM02 19 (M^fl2 39 

[ooio] ^fc^p^i-^^r^ffl-et^^^^^ 

-f~ ( Mortierel la a 1 p i n a ) S AM 1 
8 6 0 (fiftXEF&SF 3 5 8 9t) * A 1 2 ^f&WtgW 

( M o r t i e r e 1 1 a a 1 p i n a ) SAM 18 
6 1 (fli^3 5 9 0#) ^<^^£W£^<t 

[001 1 ] mm (xm, y 

[0 0 12] &£Mb UTtl ^ hn^^-V-^^^- 
h\ t^fr* $ yf;w*^" h (MMS) , N-^/V 
— N' -^hny-N--hoy^7^i?> (NTG) 

h^v >-m(Dm.m^^mmm^ zruyy^^m^m 
(w&iz?) r^&^u na^-r 

[0 0 13] 3jc3&Kf^iffl$ixSffit*^#-t"5fc«>t- 

I'Xy'ju^—^^ yyy h— ^ ^yn^ ( -^^^o — 



[0014] UTte^ SW^a^ ^ 

^ma^, fe^*, #iF*;m> ^ — >^"r^-7°yt) 

as* ^u^fiiwi-h y ^^r^-^-^A. 
mx^% a 

[0015] ^th^(Dmm^nn^(D^^m^ 

0 . 1-30 11%, U < I* 1 — 1 0 11%, m 
mM&0. 0 1-511%, jff^KliO. 1 - 211 

U< J12 0-3 0°Ci: U EPA^UigtS^fiM 
U<ttl0-20'Cfct5 o ££>{3lJMlOpHte4-l 
0, £?£L<J3;6-9 £LTi£#£-fr5 0 itiiiiif 2 
-1 0 eratr^o 

[0 0 16] *^Hfc(t5PUFA£Oil« 

2 — 2 oto^Mc^ fh7r*y|fe> — ^-y- 

^ ^ v^co^^m 1 2-2 0 

xi^com. (M±i$-t h y $j»m&itn* y * a 

ifiSJIg (^^^y-^rft, ASTft, aftHifc, fi/jft) 

[0 0 17] W^iCfcV^t, PUF A<Di&-MLfrfa±.£ 
30 ffltpl^ i^«If©D0^5-2 8ppm l^Mloo^ 

F^OJEyjJiO. 4 — 3kg/cm 2 G, if^b<(^0. 8 — 2 

[0018] ^ytsuco^i: urfi, m&Q^mmm 
40 &u-£-tz>t>\ ^^^m^^^h^m^mM^ 

T#S 0 ^<nm, »aft^^©tiM^ 2 5-77 
%, *?*L<ti2 5-5 4%t^tt5ii^ 0 ^fc^ 

(D^m^MM-r^m^-, ^tw«Do«5-2 oppm 

— Oil^fiil^ 0 . 1 vvm (^ivvm : N 1 / 1 - b 
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5 

0. 5 — 2 vvm <D%BM~X?TTt£5<, 

[ 0 0 1 9 J «§f^-Cte, g^cOPUF A^^ig-r^fc 

tut, iMii^itspuF A&^-tzmKfr 

^M^*i5 0 dOJg^fo^, il^co^fe^J; 9 
@ <b "t~£ P U F A<£>^jt£rfT 5 o 
[0 0 2 0] 

(pH6. 3) 1 0 0mL£5 0 OmL^^uv-^ir— 77 
^nj:AK 12 0t-C'2 0«lfc o ^r^t/ 
7 * T;Vt:°^ ( Mort ierel la a 1 p i n 
_a_) I F08 5 6 8^l6^?ffiiU Uv-^nv^ — 
( 1 0 0 rpm) dck 9 2 8 0 Ce4 B [B^Siigafc U d 

^5 0L^M^2 5LftiA^ 12 0°Ct2 0^ 

[0021] ^wfe-en, mmt&(DDO&i&m(D£:M 



(4) ^¥6- 1 5 3 9 7 0 

6 

*fh1$riSC-C^rtL^H6~ 1 1 ppm , 10 — 15 ppm, 1 
4 — 1 9 ppm lZt£2>£o\z, ii^^^aftfcrfB&L, 

fc Q -htz^, -com^mmmm^^m 3 0%, m 

(IIM2i%) £rii^CL;fc 0 ft*s, wrfrro^fc 
^^28^ ffl#HHES:2 0 Orpm , m^M. 1 vvm 

* 1 - 5 0 Bim, 1 0^9 ^3"^ 1 % (*f 

1 0 5tT2fl»ILTWI*^#/': 0 
[0 0 2 2] W^J:^ ^nn^M-^^y-/w 
-7kc7)— il 3% £rffl^S B 1 i g h &D y e r (D$& 

>v-mm (95:5) %m^x 2 o°c^x 3 v$m$&mir 

[0 0 2 3] 

20 

















^ (%) 


30 


41 


51 


21 



DOiig 



i&^^SteDOCppm) 


6. 6 


10. 


5 


14. 2 


1. 


1 


i^^^S^DO (ppm) 


10. 5 


14. 


9 


18. 0 


7. 


8 
















(g/L) 


18. 9 


19. 


8 


19. 2 


16. 


6 


*$ASJ3J» (g/D 


9. 17 


9. 


52 


9. 30 


6. 


55 


ARA (g/L) 


3. 77 


4. 


01 


3. 80 


2. 


61 


DGLA (g/L) 


0. 39 


0. 


38 


0. 37 


0. 


20 



[0 0 2 4] &lfrtDWt>frft£ 5 ha— MZ.it 

^ DO£6 — llppm lC#tf8il<E>^rg\ ARAt4 4 
%, DGLAt*9 5%, DO^rl 0-1 5ppm t-fSffltD 
M-fr, ARAt*5 4%, DGLAt90%, DO^ 1 4 
— 1 9ppm ICftJ$pcD^§-£\ ARAt4 6%, DGLAt 

8 5%, &*&mmL&m*ii'tz. e 

[0 0 2 5] IM!l2. ^3 — ^2%, SW^^l 40 
%^tf^±fe (pH6. 3) £5 0 L^i£*fi-2 5 L-C 

ti&fy, 1 2 o°c-c4 o^mm, ism®., %mmi t^i 

i^iiLfc^Vf^xU7 • x^v'^T ( M o r t i 
e r e 1 la e x i g u a ) I F O 8 5 7 1 (Dwii%^ 

M^^^iCTS- 1 Oppm , 11 — 16 ppm. 



17 — 2 2 ppm, 2 3 — 2 8 ppm^S&Hi: J: o dig 

F^ff^M Lfc 0 
[0 0 2 6] ^ft^d, rcO^cDF^JEi^^^O. 5 
kg/cm'G, J^Jl. 2kg/cm 2 G, m 2 . Okg/cm'G, 
2. 6kg/cm ! G-efcofc 0 =* >- h n -/Wififfi-CJg* L 

0 0 rpm, iiS^lvvm I^ttt7 0rWi^ 
frofco HilUMlt^t^ 1 -5 0 

[0 0 2 7] 

2 







* 3 






(kg/cm* G) 0. 5 


1. 2 


2. 0 2. 6 0 
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(5) 4$§H¥6- 1 5 3 9 7 0 



7 










5 


ig^^SteDOtppm) 


5. 0 


12. 5 


17. 0 


23. 2 


1. 1 


i^ft^^ftrijDO (ppm) 


9. 8 


15. 4 


21. 3 


27. 5 


7. 8 


fflkmft (g/L) 


18. 9 


20. 7 


21. 1 


17. 5 


16. 2 


(g/L) 


7. 46 


8. 20 


8. 25 


7. 01 


6. 56 


ARA (g/L) 


3. 06 


3. 63 


3. 72 


2. 86 


2. 55 


DGLA (g/L) 


0. 32 


0. 41 


0. 43 


0. 31 


0. 24 



[0 0 2 8] g2^^P^y^J; b {H^ V h u—M^it 
^ D0^5- lOppm {z.^m<om^ ARAT'2 0 
%, DGLAT3 3% DO?: 1 1 — 1 6 ppm \Z.Uffl<D 10 

ARATM21 DGLAT'7 1%, D0^17 
— 22ppm \Cfam<D&&. ARA"C4 61 DGLAt 
7 9%, DO£r2 3-2 8ppm f£ft]#l<£>3§-£\ ARAt 
12%, DGLAT2 91 £Mmfc1%XVfc. 0 

to o 2 9] |te0a_^^-^o. 5%. ^ry—z? 

7ft 2%, ^Sniar^ i %^tpj#±fe (pH6. 0) £50 
L^*M1f^2 5 Lfti^, 1 2 0°C^2 0 ?& 

( Mortierella elongata ) 
I F08 5 7 0^ml^*^5 O 0ml^@Lfc o frMM 20 

mxn, mmmcovo^m^^mr^^mcx 1 1-1* 



6ppm, 25~~30ppm, 3 0 — 3 5 ppm X 0 

OS»^Si£-^4 3%, 1%, &)9 

fc„ = vNn~/W±ig?jto£$C (l«2 1%) £ig 
Lfc 0 

[0 0 3 0] &3b\ ^-fth<DM'&hS&m&m.2 8°C, ft 
#In]fe^C2 0 0 rpm , 1 vvm, *§ ftSff (D^FT* 

x 1 R^fc 19 ^/v^— * 1 % (>Etyn^) ^^Pb. j& 
[0 0 3 1 ] 















£ (%) 


43 


81 95 


21 



i^#^^OSteD0(ppm) 1 1.0 25.4 31.0 1.4 





15. 


3 


29. 9 


34. 


4 


7. 6 
















nmmfr (g/D 


19. 


8 


15. 6 


12. 


3 


16. 7 


*$JISftJ» (g/D 


9. 


52 


7. 49 


5. 


88 


7. 98 


ARA (g/L) 


3. 


83 


2. 85 


2. 


00 


3. 03 


OGLA (g/L) 


0. 


42 


0. 33 


0. 


25 


0. 36 



[0 0 3 2lt3^?)^y^i;)i: 1 *fP«DO 
£-1 1-1 6 ppm Kf$mL1ti&&. =!yhD-/H^ 
ARAt2 6%, DGLAtl 7%4fi«lfc Q 
L£*U DO£*25 — 30ppm M^Lfcl^ttARA 
-C6%, DGLAt8%04IM>, ££>M. DO£ 
3 0 — 3 5ppm {:OTLfci^liARAt3 4%, DG 
LAT-3 l%<D£.mMM'J?&m^*Dtz 0 

[0 0 3 3] HJfe0ll4. jQi^ — *0. 5%, ^-y-y 
ffi 2%, ^S^*:* l%£^tpiM (pH6. 0) £5 0 
L^i£^fl' 2 5 L-Cftii^, 1 2 O'CTM O^SfcB, 

5? 4 y ( Mortierel lahygrophi 
la) I FO 5 9 4 1 <Dtfjig&l££ 5 0 OmLgHSLfco 



^mmmxnmmm^Do^K tgm<D±mm$:mx:x 9 

— 13 ppm, 2 8 — 3 3 ppm GD3Siai:#£ J: 9 f-i£*4§ 

[0 0 3 4] ^^f-, CW^tOF^JBEteifftO. 9kg/ 
cm 2 G, j^j3. 2kg/cm 2 G-Cfcofc 0 ayho^MlfJi 

40 x-j&«ufco jfc*5^<o®-a*i>, ^^2 8°c. mw 

\E}$am2 0 Orpm , iiS^tC 1 wm M^^Xl 
JMSrfTfcofc, il^-, *£*1~5 

[0 0 3 5] 



WftflPffi Iff*) SEE 





(6) 








9 








JO 


**Wf*aJBE^j (kg/cm>G) 


0. 9 


3. 2 


0 




i^^OfiHSDOtppm) 


9. 2 


28. 5 


1. 4 




i£#t£(Dfll:OTO(ppm) 


12. 9 


32. 2 


7. 5 




ftismfc (g/D 


22. 3 


16. 4 


17. 2 




miii (g/D 


10. 9 


8. 02 


8. 41 




ARA(g/L) 


3. 92 


2. 49 


2. 78 




DGLA (g/L) 


0. 90 


0. 67 


0. 69 





^¥6- 1 5 3 9 7 0 



[0036] gtifrhwbfrttx?^ ^mmmxuo 

£-9 — 13ppm M$MLfci§-g% nyhp-^[iit/<A 
RAT? 4 1%, DGLAt3 0%4ii«lto b 
T^U D0^2 8 — 3 3ppm i^rftj^ Ifci-qliARAt 
10%, DGLAf3%w4iI^>!i s E:ofc ( 
[0 0 3 7] jgjfcffilS. #!V^ — 7s 1 . 8 %, g^roi^f 
J*l%, ^-yyfflO. 5%£r^£figifc CpH6. 3) £r 5 
0L^tHl-2 5LX*ttii^ 12 0tt4 0^ 

. ( Mort ierel laelongat 

_a_) SAM1 8 6 0(O^i^5 0 0mLilLfc o * 



[0 0 3 8] *>tj:W^ Z<Dm&<Dm^&m*%}2 5 
ISl2 8ts 2 0 0 rpm , ii^ft 1 vvm iMt 

[0 0 3 9] 





I («OT&0 


|| (ayfsn^i/) 


i##^cog:i£DO(ppm) 


33. I 


1. 6 


i^^^^ft^DOtppm) 


16. 6 


7. 7 


ftflfeSflc (g/L) 


22. 3 


17. 2 


*BJIBJKBfe (g/L) 


10. 2 


8. 03 


DGLA (g/L) 


3. 72 


2. 94 


ARACg/L) 


0. 95 


0. 80 



;^Jt^tDGLAT'2 7%, ARAtl9%4it# 

[0 0 4 0] »6. if/v=L— *o. 5%, ^-y-^ 

"$fi2%, S*#^** l%£^trJ*il6 (pH6. 0) ?r50 
L^^i-2 5 LttiA^ l 2 0°C-C2 0^^, ^ 

1/13$ ( Mortierella elongata ) 
S AMO 2 1 9c?)itfi§«5 0 0ml^Wtfc o 

7ppm fcfcSJ;^ il^f^g&SSai^ir^lfrtJBEyj 



[0 04 1 ] r©«^O^iSH*l2 9 

ii^^c WM2i%) ^SJE-eii^ufc 0 # 

4b\ l^^*§^i£#^2 8°C, iWt2 0 0 
rpm , 1 vvm m%<D$iWX'7 B ^i£«£tT# ofc 0 £ 

[0 0 4 2] 



DOfiS 

mmm^commo (ppm) 22. 5 1.4 

^#^4 I coS^D0(ppm) 26. 2 7. 6 

m (g/L) 21. 4 17. 3 
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11 

mmm (g/o 

ARA(g/L) 
OGLA (g/L) 



(7) 

10. 5 
4. 09 
0. 63 



;K^ARAT3 2%s DGLAt*54%41I^i 



^¥6- 1 5 3 9 7 0 



12 



8. 13 
3. 09 
0. 41 



y & is h^<—Zs<DWE% 

(12)%tm% %rfr (12)mM# #&7c fa-til 

m^^^rf7^W2-18- 9 7;bhM Jzffim = Ei%l8i*VT%&ri3 8 - 1 5 

^302 (72) ^e^* ujh 
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